Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.009 Å; R factor = 0.041; wR factor = 0.134; data-to-parameter ratio = 13.5.
The asymmetric unit of the title compound, [Cu 2 Tb(C 7 H 3 -NO 4 ) 3 (C 12 H 8 N 2 ) 4 ]NO 3 Á4H 2 O, consists of one-half of the C 2 -symmetric trinuclear coordination cation, one-half of the C 2 -symmetric nitrate anion and two water molecules. In the coordination cation, the Cu II atom is coordinated by four N atoms from two 1,10-phenanthroline ligands and two O atoms from a bridging-chelating carboxylate group of the pyridine-2,6-dicarboxylate anion, completing a distorted N 4 O 2 octahedral coordination environment. The Tb III atom, located on a twofold rotation axis, is nine-coordinated by three tridentate pyridine-2,6-dicarboxylate anions forming an N 3 O 6 donor set. The intramolecular CuÁ Á ÁTb distance of 5.0592 (11) Å indicates weak interactions between the Cu II and Tb III atoms. The coordination cations, nitrate anions and water molecules are connected via O-HÁ Á ÁO hydrogen bonds into layers parallel to the (001) plane. Moreover, there are extensive -stacking interactions [centroid-centroid distances = 4.332 (7) and 3.878 (5) Å ] between the phenanthroline ligands and between phenanthroline and pyridine-2,6-dicarboxylate ligands. 
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Experimental
Crystal data Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). (Fig. 2 ). In addition, there are extensive π-π stacking interactions between the phenanthroline ligands and between phenanthroline and pyridinedicarboxylate ligands. The hydrogen bonds and π-π stacking interactions play a crucial role in stability of the crystal structure.
All chemicals were of reagent grade quality obtained from commercial sources and used without further purification. The compound was obtained by using hydrothermal method in a 50 ml Teflon-lined autoclave. The mixture of 0.17 g CuCl 2 .2H 2 O, 0.27 g Tb(NO 3 ) 3 .6H 2 O, 0.17 g pyridine-2,6-dicarboxylic acid, 0.16 g 1,10-phenanthroline and 20 ml H 2 O was stirred for half an hour, and transferred into a Teflon-lined stainless steel autoclave (50 ml), then treated at 433 K for 6 d. After the mixture was slowly cooled to room temperature, blue block crystals suitable for X-ray structure determination were obtained. The chemical composition of the title compound was confirmed by elemental analysis. The C, H, and N elements analysis were performed on a PerkinElmer 2400II elemental analyzer. Anal. calcd for the title compound: C, 50.65; H, 3.02; N,10.27%. Found: C, 51.22; H, 3.65; N, 9.89%. The results well support the formula of the compound based on the single-crystal X-ray analysis.
Refinement
The H atoms bonded to C atoms were positioned geometrically and refined using a riding model, with C-H = 0.93 Å, and with U iso (H) = 1.2 times U eq (C). The H atoms bonded to O1W and O2W were located in Fourier difference maps and refined with restraints [O-H = 0.83 (2) Å, H···H 1.37 (2) Bruker, 2008) .
Figure 1
View of the title molecule with displacement ellipsoids drawn at the 30% probability level. H atoms were omitted for clarity. Atoms with the A label are generated by the -x + 1, y, -z + 1/2 symmetry operation. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (4) 
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